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NSIGNALIZED I~ ~RSECTION ANALYSIS
~APACITY CALCULATION
TRB CIRCULAR 281

V12 V11 V10

Vl------- ------V6
V2------- ------V5

Intersection: U169&73rd
Time Period: Pm peak
Date: 89 design(11/1/85)

V3-------

V7 V8

------V4

V9

8 9
10 35
15 L~0

7 6
20 13121

11 12
25 10
30 15

7 6
2121 345

Traffic movements: 1
Demay,d Vol umes 10
Demand in Pch: 15
Ct"' it iCed gap: 6
Capacity Fig. 10.3: 340

Traffic movements: 7
DemaYld VI';) lumes: 55
Demand i YI Pch: 60
Cl'"' it ical gap: 8
Capacity Fig.10.3: 15

2
1420

3
175

4
40
45

6
115

10
20
25

8
10

5
795

6
2121

1507.5
Right turn movement from minor
Conflictiing flows,VC9,VC12:
Enter Critical Gap:
Capacity from Fig. 10.3:
Percent Capacity Utilized:
T~pedance Factor:

stt"'eet :V9,v12

6
130

30.76923
121.753846

805
6

345
4.347826
0.965217

PCH
SEC
PCH
PERCENT

Left turn movement from Major street,V4,V1:
Conflicting flows,VC4,VC1:
Enter Critical Gap:
Capacity ft"'I:If!1 Fig. 1121.3:
Percent Capacity Used:
Impedance Factor:

Through movement from Minor street,V8,Vl1:
Conflicting flows,VC8,VC11:
Ct"'i tical Gap:
PC' t e Y, t i a 1 Cap. Fig. 1121. 3, CP8, CP 11 :
Percent Capacity Utilized
Impedance Factor:
Actual Capacity,CP8,CP11:

Left turn Movement from minor street,V7,V10:
Conflicting Flows,VC7,Vc1121:
Enter Critical Gap
Potential Capacity from Fig. 10.3, CP7,CP10:
Actual Capacity, CM7,CM1121:

1595 815 PCH
6 6 SEC

115 34121 PCH
39.13043 4.411764 PERCENT
0.686956 0.96471215

2372.5 2450 PCH
7 7 SEC

20 2121 PCH
75 15121 PERCENT

0.4 -0.2
13~25421 13.25421 PCH

2407.5 2515 PCH
8 8 SEC

15 10 PCH
-1.91898 1.998328 PCH
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Intersection continued:
Approach Movements 7,8,9
MClvemerlt Pcph CM CSH Reserve Capacity LOS
-------- -------- ------- ----- ----------------
If Y'IO shal'~ed lanes
7 60 -1.91898 -1.91898 -61.9189 INPUT
8 15 13.25421 13.25421 -1.74578 INPUT
9 40 13121 13121 9121 INPUT

If tWI:1 shal'''ed 1aY'les, (7 &8)
78.·8 75 -2.4888121 -2.4888121 -77.4888 E
9 4121 130 13121 9121 D
If t\o'-KI shat"'ed laY'les, (8,9)
7 60 -1.91898 -1.91898 -61.9189 INPUT
8&9 55 38.2112117 38.21017 -16.7898 INPUT
If tht"ee shat~ed 1aY'les
7,8,&9 115 -3.85554 -3.85554 -118.855 INPUT

Approach Movements 1121,11,12
Mc,vement Pcph CM CSH Resel'~ve Ca pac i t Y LOS
-------- -------- ------ ----- -----------------
If Y'IO shat"ed lane
10 25 1.998328 1.998328 -23.0016 INPUT
11 30 13.25421 13.25421 -16.7457 INPUT
12 15 345 345 33121 INPUT
If tWI;) shat"ed lanes, (10&11)
10&11 55 3.722785 3.722785 -51.2772 E
~2 15 345 345 330 B
I f two shat"'ed laY'les, (11&12)
1121 25 1.998328 1.998328 -23.12112116 INPUT
11&12 45 19.5121662 19.50662 -25.4933 INPUT
If tht"'ee shal'"'ed laY'les
1121,11,&12 70 4.724187 4.724187 -65.2758 INPUT

Approach Movements 1, 4
MClvemerlt Pcph eM CSH Resel'"'ve Ca pac i t Y LOS
-------- ------- ------ ----- ----------------
If Y'11:l shal'"'ed 1aY'le
1 15 34121 34121 325 B
4 45 115 115 7121 E
If shat"ed lane
1&4 60 137.7973 137.7973 77.79735 INPUT

D OVERALL
ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.
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Vl------- ------V6

y
V12 Vll V10JIGNALIZED INTERSECTION ANALYSIS

CAPACITY CALCULATION
TRB CIRCULAR 212

w V2-------
V3-------

------5V
------V4

x

Intersection:
Time Period:
Date:

Identify phasing:

Bl""c'adway& 169
Am peak
89 design (11/1/85)

V7 V8

z

V9

Traffic movements:
Demand Volumes:
Truck Percent:
Local Buses
Passenger Cars:
Phf:
Period Volumes:

Traffic movements:
Demand Volumes:
Truck Percent:
Local Buses
Passenger Cars:
Phf:
leriod Volumes:

1
60

5
1

67
1

67

7
135

5
1

145.75
1

145.75

2 3 4 5 6
140 80 70 200 30

5 5 5 5 5
1 1 1 1 1

151 88 77.5 214 35.5
i 1 1 1 1

151 88 77.5 214 35.5

8 9 10 11 12
540 395 35 1555 320

5 5 5 5 5
1 1 1 1 1

571 418.'75 40.75 1636.75 340
1 1 1 1 1

571 418.75 40.75 1636.75 340

Left t ur"n check: W X y Z
Cycle lerlgth, sec: 120 120 120 120
Nt:). clf ch. Intel""vals: 3121 30 30 30
Left t urr, .:Ir, Irlt erval s: 6121 60 60 60
G/C l""at i I:): 0.25 o .::.~ 0.75 0.75• I;;,,\J

Oppclsirlg vol. (Th. +Rt. ) : 230 220 935 1875
Left turn on green,vph.: 70 80 -35 -975
Left turn capacity,vph.: 130 140 25 -915
Left t l.l t"n VI:) 1 ume, vph. : 60 7121 35 135
Excess Capacity: 7121 70 -1121 -11215121
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S i g ria 1 i .z ed I nt ersect i Clrl Aria 1ys i s cI:lr,t.
Turn Adjustments:

W X y z

82 A1 81 A2 84 A3 83 A4
-----

LT RT LT RT LT R"I LT RT
VOLUMES:

67 88 77.5 35.5 4121.75 34121 145.75 418.75
Opposing volumes:

230 220 935 1875
Pedestrian volumes:

1 1 1 1
PCE Left, table 3

1 1 1 1
Left t I.ll'''n VI:' I, pch. :

67 77.5 4121.75 145.75
peE r"ight, table 4

1 1 1 1
Right tU"'''YI vol., pch

88 35.5 34121 418.75
Th","c,ugh vol., pch

151 214 1636.75 571

T,;:.tal VC) II.lOle, pch
67 239 77.5 249 .. 5 4121.75 1976.75 145.. 75 989.75

------------------------------------------------------------------------

Adjusted volumes
MClvefl1er.t PCV U W U*W*PCV Larles PCV per lane
------- ---- ----- ---- -------- ----- -----------
B2 67 1 1 67 1 67
A1 239 1.05 1 250.95 2 125.475
81 77.5 1 1 77.5 1 77.5
A2 249.5 1 1 249.5 1 249.5 *
B4 4121.75 1 1 40.75 1 4121.75
A3 1976.75 1. 1 1 2174.425 3 724.8083 **
83 145.75 1 1 145.75 1 145.75
A4 989.75 1. 1 1 112188.725 3 362.912183

SUM OF CRITICAL VOLUMES:
INTERSECTION LEVEL OF SERVICE

ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.

1697
E



SIGNALIZED INTERSECTION ANALYSIS
CAPACITY CALCULATION
TRB CIRCULAR 212

w
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Vl-------
V2-------
V3-------

y

V12 Vii V10
I

------V6
------5V
------V4

x

I Y"lt et"'sect i OY"I: Brc1adway&169 V7 V8 V9
Time Period: Pm peak
Date: 89 design (11/1/85) Z

I deY"lt i fy phasi Y"lg:

Traffic movements: 1 .... 3 4 5 6c::.

Demand VCtlumes: 325 510 120 240 150 50
Trl.lck Percent: 5 5 5 5 5 5
LCtcal Buses 1 1 1 1 1 1
Passenger Cars: 345.25 539.5 130 256 161.5 56.5
Phf: 1 1 1 1 1 1
Perictd Vc.. lurnes : 345.25 539.5 130 256 161.5 56.5

Traffic movements: 7 8 9 10 11 12
DemaY'ld VCll urnes: 145 1440 1075 70 705 155
Tt"'uck Percent: 5 5 5 5 5 5
Local Buses 1 1 1 1 1 1
PasseYlgel'"' Cars: 156.25 1516 1132.75 77.5 744.25 166.75
Phf: 1 1 1 1 1 1
Pet"'icld Volumes: 156.25 1516 1132.75 77.5 744.25 lb6.75

Left t Ltt"'Y'1 chec k: W X Y Z
Cycle 1eY"lgt h, sec: 1212' 120 120 120
NCI. of ch. I Y"lt et"'va 1s : 30 30 30 312'
Left t Lll'"' Y"I 0 n Int el'"'va 1s: 60 60 60 60
G/C t"'at io: 0.25 o 'j£:" 0.75 0.75• \;;.\J

Oppos i ng vo 1. (Th. +Rt. ) : 200 630 2515 860
Left turn on green,vph.: 100 -330 -1615 412'
Left turn capacity,vph.: 160 -270 -1555 100
Left tut"'n volume, vph. : 325 240 70 145
Excess Capacity: -165 -510 -1625 -45



E-42

Signalized Intersection Analysis cont.
Turn Adjustments:

W X Y z
------------------------------------------------------------------------

B2 A1 B1 A2 B4 A3 B3 A4
----- ---- ---- -'---

LT RT LT RT LT RT LT RT
VOLUMES:

345.25 130 256 56.5 77.5 166.75 156.25 1132.75
Opposing volumes:

200 630 2515 860
Pedestrian volumes:

1 1 1 1
PCE Left, table 3

1 1 1 1
Left t u t"1"1 vCll, pch. :

345.25 256 77.5 156.25
PCE t"ight, table 4

1 1 1 1
Right t l.lt"n vo 1. , pch

130 56.5 166.75 1132.75
Tht"ough vo 1. , pch

539.5 161.5 744.25 1516

Total vo ll.lme, pch
345.25 669.5 256 218 77.5 ·911 156.25 2648.75

Adj I.lsted vol umes
Movement PCV U W U*W*PCV Lanes PCV pet" 1a ne
------- ---- ----- ---- -------- ----- -----------
B2 345.. 25 1 1 345.25 1 345.25
Ai 669.5 1.05 1 702.975 2 351.4875 *
B1 256 1 1 256 1 256
A2 218 1 1 218 1 218
B4 77.5 1 1 77.5 1 77.5
A3 911 1. 1 1 1002.1 3 334.0333
B3 156.25 1 1 156.25 1 156.25
A4 2648.75 1. 1 1 2913.625 3 971.2083 **

SUM OF CRITICAL VOLUMES:
INTERSECTION LEVEL OF SERVICE

ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.

2293
E
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Vl------- ------V6

y

Vi2 V1i Vil2l
I

SIGNALIZED INTERSECTION ANALYSIS
CAPACITY CALCULATION

TRB CIRCULAR 212
w

Intersection: Ch3&5th
Time Period: Am peak
Date: 89 design (11/1/5)

V2-------
V3-------

V7 V8

Z

------5V
------V4

V9

x

Identify phasing:

Traific movements: 1 2 ~ 4 5 6
Demarld Vol umes: 4121 91121 215 140 680 145
Tt"'uck Pet"'cerlt: 5 5 5 5 5 5
LClca 1 Buses 1 1 1 1 1 1
Passerlget... Cat...s: 46 959.5 229.75 151 718 156 .. 25
Phf: 0.92 0.92 0.92 0.92 0.92 0.92
Pet... i 1:ld Veil umes: 50 112142.934 249.7282 164.1304 78121.4347 169.8369

Traffic movements: 7 8 9 1121 11 12
Demarld Vo ll.lmes : 11121 40 165 55 65 18121
Tr"'uc~. Percent: 5 5 5 5 5 5
LI:lcal Buses 1 1 1 1 1 1
Passerlget... Cat"'s: 119.5 46 177.25 61.75 7":J .;:.~ 1931;;,.1;;,.::1

Phf: 0.92 121.92 0.92 0.92 0.92 121.92
Pel'''' i I;)d VCIl umes: 129.8913 5121 192 .. 663121 67.11956 78.5326121 209.7826

Left t ut"'n check: W X Y Z
Cycle lerlgth, sec: :80 80 8121 8121
NI:I. of ch .. Intet"'vals: 45 45 45 45
Left t ut"n cln I rlt et... v a 1 s : 9121 9121 90 90
G/C t"'at il;): 0.55 0.55 0.45 0 .. 45
Oppc,si rIg vol. (Th. +Rt .. ) : 825 1125 205 245
Left t Ut......1 1;) ....1 gt"'een,vph. : -165 -465 335 295
Left tl.lt"'n capacity, vph. : -75 -375 425 385
Left t l.lt.......1 VCI 1 ume, vph. : 4121 140 55 110
Excess Capacity: -115 -515 370 275
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Signalized Intersection Analysis cant.
Turn Adjustments:

W X Y z

B2 Ai Bl A2 B4 A3 B3 A4
----- ---- ---- ---- ---- ---- ---- ---

LT RT LT RT LT RT LT RT
VOLUMES:

50 249.7282 164.1304 169.8369 67.11956 209.7826 129.8913 192.6630
Opposing volumes:

825 1125 205 245
Pedestrian volumes:

1 1 1 1
PCE Left., table 3

1 1 1 1
Left t ut"n vl:)l., pch. :

50 164. 1304 67.11956 129.8913
PCE t"i ght., table 4

'1 1 1 1
Right t I_ti""n v l:)I • ., pch

249.7282 169.8369 209.7826 192.6630
Tht",:)ugh VI:) 1 • ., pch

1042.934 780.4347 78.53260 50

TCltal vl:ll ume, pch
50 1292.663 164.1304 950.2717 67.11956 288.3152 129.8913 242.6630

Adjusted volumes
Movemerlt PCV U W U*W*PCV Lanes PCV per 1 a rae
------- ---- ----- ---- -------- ----- ------------
B2 50 1 1 50 1 50
A1 1292.663 1. 1 1 1421.929' 3 473.9764 *
B1 164. 1304 1 1 164. 1304 1 164 .. 1304 *
A2 950.2717 1. 1 1 1045.298 3 348 .. 4329
B4 67.11956 1 1 67. 11956 1 67.11956 *
A3 288.3152 1.05 0.96 290.6217 2 145.311218
83 129.8913 1 1 129.8913 1 129.8913 *
A4 242.6630 1 121.96 232.9565 2 116.4782

SUM OF CRITICAL VOLUMES:
INTERSECTION LEVEL OF SERVICE

ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.

833
B



Vl------- ------V6

Y
V12 Vii V10

\
\

\

SIGNALIZED INTERSECTION ANALYSIS
CAPACITY CALCULATION
TRB CIRCULAR 212

vJ

E-45

V2-------
V3--------

------5V
------V4

x

Intersection: Ch3&5th
Time Period: Pm peakhour
Date: a9 design (11/1/5)

Identify phasing:

V7 va

z

V9

Traffic movements: 1 .-,
~ 4 5 6Co

Dema.,.-,d Va ll.lmes: 85 1015 2tL~5 ;:~05 940 28121
Tt"'uck Pet"'ce1"lt: 5 5 5 5 5 5
LClca 1 Buses 1 1 1 1 1 1
Passe"'-Iget'" Cat...s: 93.25 1069.75 219.25 219.25 991 298
Phf: 121.92 121.92 0.92 121.92 0.92 0.92
Pst"'iod VI:.l urnes: 101.3586 1162.771 238.3152 238.3152 1077.173 323.913121

Traffic movements: 7 8 9 10 11 1·-'Co

Dema1"ld Veil umes: 24121 105 175 50 65 230
Tt"uck Pet"'ce1"lt: 5 5 5 t::" 5 5...J

LClcal Buses 1 1 1 1 1 1
Passe1",gst'" Ca.,."s: 256 114.25 187.75 56.5 72.25 245.5
Phf: 0.92 0.92 0.92 0.92 0.92 0.92
Pet.. i I:ld VI:Il'_lrlles: 278.2608 124.1847 204.0760 61.41304 78.53260 266.8478

Left t Ut.. Y'J check: W X Y Z
Cycle 1e1"lgth, sec: 8121 80 80 8121
NI:I. clf ch. I 1"lt et"va 1s : 45 45 45 45
Left t U "'''1''1 1:11"1 I nt e.,....v a 1s : 9121 90 9121 9121
G/C ","at i 1:1: 121.55 0.55 121.45 0.45
op pCIS i 1"\ 9 V CI 1. (Th. + Rt. ) : 1220 1220 28121 295
Left turY'J on green,vph. : -560 -560 26121 245
Left turn capacity,vph.: -470 -470 35121 335
Left t 1.\.,.... 1"1 vo 1 ume, vph. : 85 21215 5121 240
Excess Capacity: -555 -675 30121 95
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Signalized Intersection Analysis cant.
Turn Adjustments:

W X y z

B2 Ai 81 A2 84 A3 83 A4

LT RT LT RT
VOLUMES:
101.3586 238.3152 238.3152 323.9130
Opposing volumes:

1220 1220
Pedestrian volumes:

1 i
PCE Left, table 3

1 1
Left turn val, pch.:
11211.3585 238.3152
PCE right, table 4

1 1
Right turn vol., pch

280 295

61.41304 278.2608

61.41304 266.8478 278.2608 204.0760

RT

204.0760

LTRT

1 1

1 1

266.8478

1 1

LT

323.913121238.3152
Through vol., pch

1162.771 1077.173 78 .. 53260 124.1847

Total volume,pch
101.3585 1401.086 238.3152 1401 .. 086 61.41304 345.3804 278.2608 328.2608

Adjusted volumes
M.:lvemerlt PCV U W U*W*PCV Larles PCV pet'" I arte
------- ---- ----- -_._- -------- ----- -----------
82 101.3586 1 1 101.3586 1 101.3586
A1 141211.12186 1. 1 1 1541.195 3 513.7318
81 238.3152 1 1 238.3152 1 238.3152 *
A2 141211.12186 1. 1 1 1541,,195 3 513.7318 *
B4 61.4131214 1 1 61.41304 1 61.4131214
A3 345.381214 1.05 0.96 348.1434 2 174.0717 *
B3 278.261218 1 1 278.261218 1 278.261218 *
A4 328.2608 1 0.96 315.1304 2 157.5652

SUM OF CRITICAL VOLUMES:
INTERSECTION LEVEL OF SERVICE

121214
C

ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.
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UNSIGNALIZED INTERSECTION ANALYSIS Vi2 Vii V10
CAPACITY CALCULATION
jRB CIRCULAR 281 V1------- ------V6

V2-------
V3-------

Intersection: Fifth&3rd
Time Period: Am peak
Date: 89 design (11/1/85)

V7 V8

------V5
------V4

V9

Traffic movements:
Demand Volumes
Demand in Pch:
Critical gap:
Capacity Fig. 10.3:

1
75
85

6
795

2
110

3
121

4
121
o
6

905

5
6121

6
145

6.5
46121

Traffic movements:
Demand Volumes:
Demand in Pch:
Critical gap:
Capacity Fig. 10.3:

7
o
121

8 9
65 0

1121121 121
6.5 5.5
545 1050

1121
210
230
6.5
55121

11 12
65 5121

11210 55
6.5 5.5
610 1015

Right turn movement from minor street :V1,v12
Conflictiing flows, VC9, VC12:
Enter Cri~ical Gap:
Capacity from Fig. 10.3:
Percent Capacity'Utilized:
Impedance Factor:

11121 132.5 PCH
5.5 5.5 SEC

105121 1015 PCH
o 5.418719 PERCENT
1 0.95665121

~eft turn movement from Major
Conflicting flows,VC4,VC1:
Enter Critical Gap:

. Capacity fl''''::tm Fig. 10.3:
Percent Capacity Used:
Impedance Factor:

stl'"'eet, V4, Vi :
110

6
905

o
1

205 PCH
6 SEC

795 PCH
10.69182 PERCENT
0.914465

Through movement from Minor street,V8,Vl1:
Conflicting flows,VC8,VC11:
Critical Gap:
Potential Cap. Fig. 1121.3,CP8,CP11:
Percent Capacity Utilized
Impedance Factor:
Actual Capacity,CP8,CP11:

390 317.5 PCH
6.5 6.5 SEC
545 610 PCH

18.34862 16.39344 PERCENT
0.853211 0.868852
498.3836 557.8238 PCH

Left turn Movement from minor street,V7,V10:
Conflicting Flows,VC7,Vc10:
Enter Critical Gap
Potential Capacity from Fig. 10.3, CP7,CP1121:
Actual Capacity, CM7,CMi0:

51215
6.5
460

349.6425

..:182.5 PCH
6.5 SEC
55121 PCH

429. 1275 PCH
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Intersection continued:
Approach Movements 7,8,9
MI:lvemeY'lt Pcph CM CSH Reserve Capacity LOS
-------- -------- ------- ----- ----------------
I f no shat"ed laY'les
7 121 349.6425 349.6425 349.6425 INPUT
8 1121121 498.3836 498.3836 398.3836 INPUT
9 121 11215121 11215121 11215121 INPUT

If tWI:1 shat"ed 1aY'les, (7&8)
7&8 11210 498.3836 498.3836 398.3836 INPUT
9 0 1050 112150 1050 INPUT
If t WI:I shat"ed 1a Y'les, (8, 9)
7 121 349.6425 349.6425 349.6425 INPUT
8&9 11210 498.3836 498.3836 398.3836 B
If tht"ee shared laY'les
7,8,&9 1121121 498.3836 498.3836 398.3836 INPUT

Approach Movements 1121,11,12
Movement Pcph CM CSH Reserve Capacity LOS
-------- ------- ------ ----- .. -----------------
If Y'II:) shared lane
10 23121 429.1275 429.1275 199. 1275 INPUT
11 100 557.8238 557.8238 457.8238 INPUT
12 55 1015 1015 960 INPUT
I f two shat"ed laY'les, (10&11)
10&11 330 461.3841 461.3841 131.3841 INPUT
12 55 1015 112115 960 INPUT
I'f tw.:. shared lanes, (11 &12)
10 23121 429.1275 429.1275 199. 1275 C
11&12 155 663.9388 663.9388 51218.9388 A
If th .....ee shared 1aY'les
1121,11, &12 385 51210.3727 5121121.3727 115.3727 INPUT

Approach Movements 1, 4
MI:)vemeY'lt Pcph CM CSH Reserve Capacity LOS
-------- ------- ------ ----- ----------------
If nel shared 1 aY'le
1 85 795 795 71121 A
4 0 91215 91215 91215 A
If shat"ed 1aY'le
1&4 85 795 795 71121 INPUT

ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.

LOS AlB OVERALL
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UNSIGNALIZED INTERSECTION ANALYSIS V12 Vi1 V10
CAPACITY CALCULATION
iRB CIRCULAR 281 V1------- ------V6

V2-------
V3-------

I Y'lt e\""sect'i on: F i ft h &3\""d
Time Period: Pm peak
Date: 89 design (11/1/85)

V7 va

------V5
------V4

V9

11 12
45 110
70 125

6.5 5.5
545 920

Traffic movements:
Demand Volumes
Demand in Pch:
Critical gap:
Capacity Fig. 10.3:

Traffic movements:
Demand Volumes:
Demand in Pch:
Critical gap:
Capacity Fig. 10.3:

1
110
125

6
680

7
0
121

6.5
365

2
75

a
45
70

6.5
465

3
o

9
o
o

5.5
111210

4
o
o
6

950

10
215
235
6.5
510

5
95

6
220

Right turn movement from minor street :V9,v12
Conflictiing flows,VC9,VC12:
Enter Critical Gap:
Capacity from Fig. 10.3:
Percent Capacity Utilized:
Impedance Factor:

~eft turn movement from Major street,V4,V1:
Conflicting flows,VC4,VC1:
Enter Critical Gap:
Capacity ft"cln1 Fig. 10.3:
Percent Capacity Used:
Impedance Factor:

75 205 PCH
5.5 5.5 SEC

110121 92121 PCH
o 13.58695 PERCENT
1 0.891304

75 315 PCH
6 6 SEC

950 680 PCH
o 18.38235 PERCENT
1 0.852941

Through movement from Minor street,V8,V11:
Conflicting flows,VC8,VC11:
Cr"itical Gap:
PoteYlt ia1 Cap. Fig. 10.3, CP8, CP11:
Percent Capacity Utilized
Impedance Factor:
Actual Capacity,CPa,CPll:

Left turn Movement from minor street,V7,V10:
Conflicting Flows,VC7,Vc10:
Enter Critical Gap
Potential Capacity from Fig. 10.3, CP7,CP10:
Actual Capacity, CM7,CM10:

5121121 390 PCH
6.5 6.5 SEC
465 545 PCH

15.05376 12.84403 PERCENT
0.879569 0.897247
396.6176 464.8529 PCH

655 435 PCH
6.5 6.5 SEC
365 510 PCH

248.9718 382.6129 PCH
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Intersection continued:
Appt"oach M,:)vemeY'lt s 7, 8, 9
Mc,vemeY'lt Pcph CM CSH Reset"ve Ca pac i t Y LOS
-------- --------' ------- ----- ----------------
If no shared' lanes
7 0 248.9718 248.9718 248.9718 INPUT
8 70 396.6176 396.6176 326.6176 INPUT
9 0 1100 1100 110121 INPUT

If tWCI shared 'laY',es, (7&8)
7&8 70 396.6176 396.6176 326.6176 INPUT
9 0 1100 1100 1100 INPUT
t f two shat"'ed 1aY'les, (8, 9)
7. 0 248.9718 248.9718 248.9718 INPUT
8&9 70 396.6176 396.6176 326.6176 B
If tht"'e,e shared lanes
7.,8,&9 70 396.6176 396.6176 326.6176 INPUT

Approach Movements 10,11,12
MovemeY'lt Pcph eM CSH Reserve Capacity LOS
-------- ------- ------ ----- -----------------
If nCt shared lane
10 235 382.6129 382.6129 147.6129 INPUT
11 70 464.8529 464.8529 394.8529 INPUT
12 125 920 92121 795 INPUT
I'f t wc, shal''''ed lanes, (10&11)
10&11· 305 398.8059 398.8059 93.80591 INPUT
12 125 920 920 795 INPUT
If t·wo shared laY'les, (11&12)
10 235 382.6129 38206129 147.6129 D
11&12 - 195 680.7356 680.7356 485.7356 A
If three shat"'ed lanes
1O,.11,&12 430 477.4315 477.4315 47.43157 INPUT

Approach Movements 1, 4
MqvemeY'lt Pcph CM CSH Reserve Capacity LOS
-------- ------- ------ ----- -....;.--------------
If no shared lane'
1 125 680 680 555 A
4 0 .950 950 950 A
If shared 1aY'le
1&4 125 680 680 555 INPUT

ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.

LOS B OVERALL



E:-51

NSIGNALIZED INTERSECTION ANALYSIS (T)
_APACITY CALCULATION
TRB CIRCULAR 281

Intersection: E28&20th
Time Period: Am peak
Date: 89 design (11/1/5)

V2------- ------V5
V3------- ------V4

V7 V9

Traffic movements: 2 ~ 4 5 7 9
DemaY'ld VI:ll umes : 185 30 40 60 15 45
DemaY',d i Y'I Pch: 45 20 50
Ct"'i tical gap: 5.5 7 5.5
Capacity Fig. 10.3: 910 570 925

Right turn movement from minor street :V9
Conflicting flows, VC:
VC9: .
Enter Critical Gap:
PQt eY'lt i a 1 Ca pac i t Y ft"'clm Fig. 10. 3 :
CM9:

if,no shared lane, volume:
available reserve capacity
LEVEL OF SERVICE

I.eft t llrY'1 movemeY'lt ft"'t:tm Majer,,'" st,,"'eet: V4
bnflicting flows,VC:

VC4:
Enter Critical Gap:
Potential Capacity frQm Fig. 10.3:
CP4:
Demand, V4:
Capacity Used:
Impedance Factor:
Actual Capacity, CM4:
Available Reserve:
LEVEL OF SERVICE:

Left turn Movement from-minor street,V7:
Conflicting flows,VC: 15
VC7:
Enter Critical Gap
PQtential Capacity frQm Fig. 10.3, CP7:
Actual Capacity, CM7:

if no sharedlane-demand=:
Available Reserve Capacity:
LEVEL OF SERVICE:

shared lane demand:
shared lane with right turn,capacity:
)vailable Reserve Capacity:
LEVEL OF SERVICE:
ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.

15 + 185
20121 PCH
5.5 SEC
925 PCH'
925

50 PCH
875 PCH

NA

30 + 185
215 PCH
5.5 SEC
910 PCH
910 PCH

45 PCH
4.945054 PERCENT
121.960439

910 PCH
865 PCH

A

185 60 40
31210 PCH

7 SEC
57121 PCH

547.4505 PCH

2121 PCH
527.451215 PCH
NA

'70 PCH
788.9714 PCH
718.9714 PCH
A OVERALL



UNSIGNALIZEO INTERSECTION ANALYSIS
CAPACITY CALCULATION
TRB CIRCULAR 281

Intersection: E28&20th
Time Period: Pm peak
Date: 89 design (11/1/5)

E-52

(T) V2------- ------V5
V3------- ------V4

V7 V9

Traffic movements: ,-, 3 4 5 7 9c.

Dema'l"",d Volumes: 450 20 30 80 15 30
Oema 'I"",d i'l""' Pch: 35 20 35
Cl'"'it ical gap: 5.5 7 5.5
Capacity Fig. 10.3: 640 365 650

Right turn movement from minor street :V9
Conflicting flows, VC:
VC9:
Enter Critical Gap:
Pc.te'l"",t ial Capacity fl'"'om Fig. 10.3:
CM9:

if no shared lane, volume:
available reserve capacity
LEVEL OF SERVICE

Left turn movement from Major street:V4
Conflicting flows,VC:
VC4:
Enter Critical Gap:
Potential Capacity from Fig. 10c3:
CP4:
Dema'l""ld, V4 :
Capacity Used:
Impedance Factor:
Actual Capacity, CM4':
Available Reserve:
LEVEL OF SERVICE:

Left turn Movement from minor street,V7:
Conflicting flows,VC: 10
VC7:
Enter Critical Gap
PCltential Capacity fl'"'()m Fig. 10.3, CP7:
Actual Capacity, CM7:

if no sharedlane-demand=:
Available Reserve Capacity:
LEVEL OF SERVICE:

shared lane demand:
shared lane with right turn,capac~ty:

Available Reserve Capacity:
LEVEL OF SERVICE:
ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.

10 + 450
460 PCH
5.5 SEC
650 PCH
650

35 PCH
615 PCH

NA

20 + 450
470 pel-;
5.5 SEC
640 PCH
640 PCH

35 PCH
5.46875 PERCENT
0.95625

640 PCH
605 PCH

A

450 80 30
57121 PCH

7 SEC
365 PCH

349• ..J312 PCH

2121 PCH
329.0312 PCH
NA

55 PCH
504.881218 PCH
449.8808 PCH
A OVERALL



SIGNALIZED INTERSECTION ANALYSIS
CAPACITY CALCULATION
TRB CIRCULAR 212

w

E-53

Vl-------
V2-------
V3-------

Y
V12 V1i V10

------V6
------5V
------V4

x

I }'"It et"sect ion:
Time Pet"icld:
Date:

Hiaw&28
Am peak.
89 design(11/1/5)

V7 V8

Z

V9

Identify phasing:

Traffic movements: 1 2 3 4 5 6
Demand VI';I!umes: 11121 0 160 121 0 0
Tt" t.lC k Percent: 5 5 5 5 5 5
Local Buses 1 1 1 1 1 1
Passel"lget" Cat"s: 119.5 4 172 4 4 4
Phf: 121.95 0.95 0.95 0.95 0.95 121.95
Pet"icld Vo!umes: 125.7894 4.210526 181.0526 4.210526 4.210526 4.210526

Traffic movements: 7 8 9 10 11 12
Demal'"ld Vel! umes: 30 1495 0 III 930 35
Tt"uc k Pet"cent: 5 5 5 5 5 5
Loca! Bllses 1 1 1 1 1 1
PasseYlget" Cat"s: 35.5 1573.75 4 4 980.5 40.75
Phf: 0.95 121.95 0.95 121.95 0.95 0.95
Pet"il';ld Volumes: 37.36842 1656.578 4.210526 4.210526 1032.105 42.89473

Left t I.lt"n check: W X Y Z
Cycle 1el"lgt h, sec: 90 90 90 90
NI';I. l';If ch. Intet"vals: 40 40 40 4121
Left t Ut"YI on IYltel'''vals: 80 80 80 80
GIC t"at io: 0.4 0.4 0.6 0.6
Opposing vl:ll. (Th. +Rt. ) : 0 160 1495 965
Left turn on green,vph.: 480 320 -775 -245
Left turn capacity,vph.: 560 400 -695 -165
Left t t..lt"n vo !ume., vph. : 110 0 0 30
Excess Capacity: 450 400 -695 -195



\\
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Signalized Intersection Analysis cont.
Turn Adjustments:

W X Y z

82 A1 81 A2 84 A3 83 A4
-----

LT RT LT RT LT RT LT RT
VOLUMES:
125.7894 181.0526 4.210526 4.210526 4.210526 42.89473 37.36842 4.210526
Opposing volumes:

0 160 1495 965
Pedestrian volumes:

1 1 1 1
PCE Left, table 3

1 1 1 1
Left t '-It''n VI':! l, pch. :
125.7894 4.210526 4.210526 37.36842
PCE t"i ght, table 4

1 1 1 1
Right t I.lt"n vo l. , pch

181.0526 4 .. 210526 42.89473 4.210526
Thrl:)ugh vo 1 • , pch

4.210526 4.210526 1032. 105 1656.578

To~al volume,pch
125a7894 185.. 2631 4.210526 8.421052 4 .. 210526 1075 37.36842 1660.789

Adjusted volumes
MClvernent PCV U W U*W*PCV Lanes PCV pel''' 1a rae
------- ---- ----- ---- -------- ----- ---------~-

B2 125.. 7894 1 1 125.7894 1 125.7894
A1 185.2631 1 1 185.2631 1 185.2631 *
B1 4"210526 1 1 4.210526 1 4.210526
A2 8.421052 1 1 8.421052 1 8.421052
B4' 4.210526 1 1 4.210526 1 4.210526
A3· 1075 1 1 1075 1.5 716.6666
B3 37.36842 1 1 37.36842 1 37.36842
A4 1660.789 1 1 1660.789 1.5 1107.192 *

SUM OF CRITICAL VOLUMES:
INTERSECTION LEVEL OF SERVICE

ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.

1295
BIC
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S 1 GNI=lL I ZED r j\J T E R~3 r.:~ L r T() 1'1 (~N {'i L YSIS
CAPACITY CRLCULATION
11~8 CIF~CULAH 212

w

y

Vlc~ \)11 V10

V1------- ------V6
V2------- ------5V
Vd------- ------V4

x

1nt f?l--'f.;ect i .:,'("1 :

-r' 1 ri1~.? Pe)''' i od :

Date:

Identify phasing:

Hiaw&28
Pm peak
89 design(11/1/5)

\"Il VB

z

V9

1 1
182.5 4
0.95 Ill. 95

192.1052 4.210526

1'l"'a ff i c mClvernent s:
Demal",d Vo 1 umes:
T)''''uck Pel''''cel'',t:
Loco 1 B'_lses
Passel~lget'" Cal''''s:
Phf:
riel'''' i od VI:,l umes:

1
17121

5

2
III
5

3 4 .:;;- 6...J

24~5 121 III III
5 I::' 5 5...J

1 1 1 1
261. 2,5 4 4 4

121.95 0.95 Ill. 135 0.95
275 4.210526 4.210526 4.210526

Tl"':'~ f f i c ml:.vemer,t s : 7 8 9 10 11 12
Dema 'nd V.:.l'.lflles: 3121 1305 0 0 1270 50
T'r"ucl-t, Pet"'cer,t: 5 5 c:.- 5 5 5...J

L.:,cal B'.lses 1 1 1 1 1 1
Passe'('lget'" Ca'('s: 35.5 1374.25 4 4 133~1. 5 56.5
Phf: 121 .. 95 121.95 0.95 0.95 121.95 121.95
Pet'" i I:.d V.:.ll.lmes: 37.36842 1446.578 4.21121526 4.21121526 141217.894 59.47368

Left t l.lt"r. check: W X Y Z
Cycle lerlgth, sec: 90 90 90 90
No. of ch. I n t e t" v a 1s : 40 4121 4121 40
Left t I.lt"r. clr. Irltervals: 80 8121 80 8121
G/ C t" a t i Cl : 0.4 0.4 0.6 0.6
OPP':IS i rig v I:' 1. (Th. + Rt. ) : 0 245 1305 1320
Left t 1.1 t"'rl .:,n gt"'eer" vph. : 480 235 -585 -61210
Left turn capacity,vph.: 560 315 -505 -520
Left t I.ll''''r, vC,tll.lme, vph. : 170 0 121 3121
Excess Capacity: 390 315 -505 -550



E-56

Signalized Intersection Analysis cont.
T'-I )"' Y'. Ad ,J u, ~ me Y" t s :

W X y z

8 '::'L_ A1 81 A2 B4 A3 83 A4

4.21121526 59.47368 37.36842 4.21121526

RT

132121

LTRT

1305

LTLT RT LT RT
\)uLUI'T1ES:
192.112152 275 4.210526 4.210526
Opposing volumes:

o 245
Pedestrian volumes:

1 • 1 1 1
peE Left, table 3

1 111
Left turn vol, pch.
192.1052 4.210526 4.210526 37.36842
peE right, table 4

111 1
Right turn vol., pch

275 4.210526 59. 473G8 4.210526
Through vol., pch

4.210526 4.21121526 141217.894 1446.578

Total volume,pch
192.112152 279.2105 4.210526 8.42112152 4.21121526 1467.368 37.36842 1450.789

Adjusted volumes
M.:.vement PCV U W U*W*PCV LaY'les PCV pet" 1 arle

~------- ----- --_..._- ---- -------- ----- -----------
8'-, 192 .. 112152 1 1 192.. 112152 1 192. 112152.::.

A1 279.2105 1 1 279.2105 1 279.211215 *
Bl 4.21121526 1 1 4.21121526 1 4.21121526
A2 8. L~21052 1 1 8.42112152 1 8.42112152
B4 4.210526 1 1 4.210526 ~ 4.21121526
A3 1467.368 1 1 1467.368 1.5 978.2456 *
B.... 37.36842 1 1 37.36842 1 37.36842~

A4 1450.789 1 1 1450.789 1.5 967.1929

SUM OF CRITICAL VOLUMES:
INTERSECTION LEVEL OF SERVICE

1257
B/C

ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.



Y
V12 Vl1 Vll21

Vl------- ------V6
V2------- ------5V

SIGNALIZED INTERSECTION ANALYSIS
CAPACITY CALCULATION
TRB CIRCULAR 212

w

E-57

V3------- ------V4
x

Intersection:
Time Period:
Date:

Cedar &28
Am peak
89 design(11/1/5)

V1 V8

Z

V9

Identify phasing:

Traffic movements: '1 'j 3 4 5 6~

Dema Y'ld VCI 1umes : 39121 23121 3121 2121 121 3121
T.,."'l,.lc k Pe.,."'ceY'lt: 5 5 5 5 5 5
Lc,cal Buses 1 1 1 1 1 1

'PasseY'lger Ca.,....s: 413.5 245.5 35.5 25 4 35.5
Phf: 121.95 0.95 121.95 0.95 0.95 0.95
Pe.,."'ic,d VCll ...ul1es : 435.2631 258.4210 37.36842 26.31578 4.21121526 37.36842

Traffic movements: 7 8 9 1121 11 12
DemaY'ld VC;r ll.lmes : 121 975 2121 2121 435 121
Tl''''uck PerceY'lt: 5 5 5 5 5 5
Local Buses 1 1 1 1 1 1
Passenger Cars: 4 112127.75 25 25 46121.75 4
~Ihf : 121.95 121.95 121.95 0.95 121.95 121.95
Pet"'iod VCIl umes: 4.210526 112181.842 26.31578 26.31578 485 4.210526

Left t U"''''Y'I check: W X Y Z
Cycle length., sec: 9121 90 90 9121
NI:). of ch. I rltel''''va ls : 40 40 4121 40
Left t l.lrrl CIY'I Intervals: 8121 8121 8121 8121
GIC ratil:): 0.4 0.4 121.6 0.6
Oppl:)S i Y'lg vo 1. (Th. +Rt. ) : 3121 26121 995 435
Left turn on green,vph.: 45121 22121 -275 285
Left turn capacity.,vph.: 53121 300 -195 365
Left t ut"'n voll.\me, vph. : 390 20 2121 0
Excess Capacity: 14121 280 -215 365



E-58

Signalized Intersection Analysis cont.
Turn Adjustments:

W X y z

82

LT
VOLUMES:

A1

RT

81

LT

A2

RT

84

LT

A3

RT

B3

LT

A4

RT

995 435

1 1 1

1 1

26.31578 4.210526

1 1 1

37.36842 4.210526 26.31578

4.210526 485 1081.842

435.2631 37.36842 26.31578 37.36842 26.31578 4.210526 4.210526 26.31578
Opposing volumes:

30 260
Pedestrian volumes:

1
PCE Left, table 3

1 1
Left turn vol, pch.:
435.2631 26.31578
PCE right, table 4

1
Right turn vol., pch

37.36842
Through vol., pch

258.4210

Total volume,pch
435.2631 295.7894 26.31578 41.57894 26.31578 489.2105 4.210526 1108.157

Adjusted volumes
MI:)vemer.t PCV U W U*W*PCV Larles PCV pet" 1arle
------- ---- ----- ---- -------- ----- -----------
82 435.2631 1 1 435.2631 1 435.2631 *
Ai 295.7894 1 1 295.7894 1 295,,7894
81 26.31578 1 1 26.31578 1 26.31578
A2 41.57894 1 1 41.57894 1 41.57894
B4 26.31578 1 1 26.31578 1 26.31578
A3 489.2105 1 1 489.2105 1.5 326.1403
B3 4.210526 1 1 4.210526 1 4.210526
A4 1108.157 1 1 1108.157 1.5 738.7719 *

SUM OF CRITICAL VOLUMES:
INTERSECTION LEVEL OF SERVICE

ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.

1173
B/C



SIGNALIZED INTERSECTION ANALYSIS
I""'APAC I TY CALC' _AT I ON
j~B CIRCULAR c:12

w

E-59

V1------­
V2-------
V3-------

Y
V12 V11 V10

------V6
'------5V
------V4

\

x

Intersection:
Time Period:
Date:

Cedar &28
Pm peak
89 design(11/1/5)

V7 V8

Z

V9

Identify phasing:

Traffic moveme~ts: 1 2 3 4 5 6
DemaY'ld Vo ll.lmes: 360 460 90 25 0 65
Tt"l.lck Pet"ceY'lt: 5 5 5 5 5 5
L.:lcal Buses 1 1 1 1 1 1-=
PasseY'lget" Cat"s: 382 487 98.5 3121.25 4 72.25
Phf: 0.95 0.95 121.95 0.95 0.95 121.95
Pet" i c.d Vc.l umes: 41212.1052 512.6315 11213.6842 31.84210 4.210526 76.05263

Traffic movements: 7 8 9' 1121 11 12
DemaY'ld Vo ll.lmes: 121 610 20 45 980 0
Tt"I.lck Pet"ceY'lt: 5 5 5 5 5 5
Lc.cal Bllses 1 1 1 1 1 1
Passenger Cars: 4 644.5 25 51.25 112133 4
Phf: 121.95 121.95 121.95 121.95 0.95 0.95
Pet~il:ld Volumes: 4.21121526 678.4210 26.31578 53.94736 1087.368 4.21121526

Left t I.n"n check: W X Y Z
Cycle 1eY'lgt h, sec: 90 90 90 9121
N.:•• of ch. Intervals: 40 40 40 ". 40
Left t llrY'1 c.n I Y'lt erval s: 8121 80 80 80
GIC t"at ic.: 0.4 121.4 0.6 0.6
OpposiY'lg .vcll. (Th. +Rt. ): 65 55121 63121 980
Left turn on green,vph.: 415 -70 9121 -260
Left turn capacity,vph.: 495 10 170 -180
Left t l.tt"Y'1 VI:' 1 ume, vph. : 360 25 45 0
Excess Capacity: 135 -15 125 -180



-"
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Signalized Intersection Analysis cent.
Turn Adjustments:

W X Y z

A2 . 84 A3 B3 A4
--- ---- ---- ---- ---
RT LT RT LT RT

76.05263 53.94736 4.21121526 4.21121526 26.31578

63121 980

1 1 1

~ 1

53.94736 4.21121526

1 1 1

76.1215263 4.21121526 26.. 31578

4.210526 1087.368 678.4210

1

550

LT

81

RT

A182

VI:.l, pch.:
31.84210

table 4
1

Right turn vol~, pch
103.6842

Through vol., pch
512.6315

LT
VOLUMES:
41212.1052 103.6842 31.8421121
Opposing volumes:

65
Pedestrian volumes:

1
table 3PCE Left,

1
Left t ut"n
41212.1052
PCE t"i ght.,

Tot al vI:.l ume, pch
402.1052 616.3157 31.84210 80.26315 53.94736 1091.578 4.21121526 704.7368

Adjusted volumes
MClvement PCV U W U*W*PCV LaYles PCV pet'" lane
______ ClMD

---- ----- ---- -------- ----- ------_..._-...

82 41212. 1052 1 1 402. 1052 1 402. 1052
Ai 616.3157 1 1 616 .. 3157 1 616.3157 *
B1 31.84210 1 1 31 .. 84210 i 31.84210
A2 8121.26315 1 1 80 .. 26315 1 80.26315
84 53.94736 1 1 53.94736 1 53.94736
A3 1091.578 1 1 1091.578 1.5 727.7192 *
B3 4.210526 1 1 4.2112'526 1 4.210526
A4 704.7368 1 1 704.7368 1.5 469.8245

SUM OF CRITICAL VOLUMES:
INTERSECTION LEVEL OF SERVICE

1343
C

ENVIRONMENTAL RESEARCH & TECHNOLOGY, INC.
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